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Summary
By cardiac MRI we investigated the relationship of rest-
ing myocardial blood flow (MBF) in hypertrophic cardi-
omyopathy (HCM) patients to important parameters of
disease. MBF was quantified on pixel-by-pixel basis in
804 segments in 70 patients. Relative MBF negatively
correlated with left-ventricular (LV) wall thickness
(p<0.001), extent of myocardial delayed enhancement
(MDE; p<0.001), edema (T2 bright; p<0.001), T2 dark
signal (p<0.001) and age (p=0.032), but not LV outflow
gradient (p=0.901). Different perfusion patterns in seg-
ments with reduced and elevated resting perfusion were
observed, which may represent different stages of HCM.
Background
Myocardial perfusion abnormalities are common in
patients with hypertrophic cardiomyopathy (HCM) and
seem important for patient prognosis. The purpose of
this study was to quantify the distribution of resting left
ventricular (LV) myocardial blood flow (MBF) by MRI
and to determine its relationship to important para-
meters of disease such as LV wall thickness, myocardial
delayed enhancement (MDE), T2-signal abnormalities,
LV outflow tract obstruction and age.
Methods
Seventy patients (mean age 52 years) with HCM under-
went cardiac MRI (1.5 T system, Avanto, Siemens
Health Care). For perfusion imaging a bolus of gadopen-
tetate dimeglumine was injected at a dose of 0.04 mmol/
kg bodyweight. Two short axis views at the basal and
mid-ventricular level were acquired using a saturation
preparation SSFP sequence. Cine, T2-weighted dark
blood turbo spin echo and MDE images were obtained
in the short axis view, matching the slice location of the
cardiac perfusion sequence. The LV myocardium was
divided into 6 segments in each short-axis slice. Extent
of MDE and the presence of T2 signal abnormalities
were scored semiquantitatively for each myocardial seg-
ment: Edema and T2 dark signal, defined as focal
increase or respectively decrease of T2-signal when
compared to remote T2-signal of the myocardium, were
scored as absent or present. MDE was scored from 0 to
4 based on the percentage area with hyperenhancement.
Quantitative MBF maps were generated on a pixel-by-
pixel basis using the Fermi function model. Relative per-
fusion was calculated for each myocardial segment by
referring to segments with an LV wall thickness <20mm
and MDE ≤25% in the same patient. Simple and multi-
ple linear regression models with repeated measures
were used to determine the association of relative rest-
ing MBF with LV wall thickness, MDE score, T2 bright
signal score, T2 dark signal score, LV outflow gradient 1Radiology, Hannover Medical School, Hannover, Germany
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terns were described in myocardial segments with ele-
vated and reduced perfusion.
Results
804 segments in 70 patients were included in the analy-
sis. In a simple linear regression model LV wall thick-
ness (p<0.001), extent of MDE (p<0.001), T2 bright
signal (p<0.001), T2 dark signal (p<0.001) and age
(p=0.032) negatively correlated with relative resting
MBF. The LV outflow gradient did not show an effect
on resting perfusion (p=0.901). Multiple linear regres-
sion analysis revealed that MDE (p<0.001), T2 bright
signal (p=0.026) and T2 dark signal (p=0.019) were
independent predictors of relative resting MBF. Different
MDE patterns in segments with reduced and elevated
resting perfusion were observed (Fig 1).
Conclusions
In HCM resting MBF is significantly reduced depending
on LV wall thickness, extent of MDE, focal T2 bright
(edema) and dark (confluent/chronic fibrosis) signal
changes and age. Different myocardial resting perfusion
patterns could be defined, which may represent different
stages of disease.
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Figure 1 70-year-old patient with HCM and an LV outflow gradient at rest of 28 mmHg. Intense, well-defined MDE in the septum at the anterior
right ventricular insertion (B) with corresponding hypo-perfusion (relative MBF = 56%, A). T2-weighted imaging depicts high singal, indicating
edema (arrow), and adjacent low signal (arrow head, C).
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